Purpose -This paper aims to examine the usage patterns of herbs and spices among Australians and to identify how herbs and spices were consumed by respondents from different social backgrounds.
Introduction
Research has shown that herbs and spices are beneficial for human health in various functionalities such as antioxidant effects, modulation of detoxification enzymes, stimulation of the immune system, reduction of inflammation, modulation of steroid metabolism and antibacterial and antiviral effects (Lampe, 2003) . Therefore, consumption of diets rich in herbs and spices may provide significant protection against chronic illness including cardiovascular diseases, diabetes and cancer through the effects of bioactive components contained in herbs and spices (Kaefer and Milner, 2008; Suppakul et al., 2003; Lai and Roy, 2004 ).
Consumption of herbs and spices has increased worldwide, as indicated by their sales growth in both the UK and the USA (Tapsell et al., 2006) . This increased consumption can be attributed to demographic changes in cultural diversity such as many ethnic cuisines that are recognized for their reliance on "signature" herbs and spices. For example, turmeric in Indian cuisine; basil, garlic and oregano in Italian and Greek cuisines; and lemongrass, ginger, cilantro and chilli peppers in Thai food (Kaefer and Milner, 2008) . In addition, the use of herbs and spices has also been widely promoted as part of healthy eating by celebrity chefs (e.g. Jamie Oliver; Williams, 2006) . However, in Australia, the limited information about consumption of this product category is over ten years old (ABS, 1997). The Australian Bureau of Statistics (ABS) found that consumption of herbs and spices declined with age and men consumed higher amounts than women did at that time. Because of the significant health benefits of these products and current high rates of chronic diseases associated with high consumption of sugar, salt and fat, health promoters need to focus on increasing the consumption of herbs and spices to reduce intakes of sugar, salt and fat. To develop such strategies, we need to know the current consumption patterns of herbs and spices and the factors which may drive them.
While there is much evidence about the influence of demographic factors on intakes of individual foods, we wanted to see if these influences also affect patterns of use of herbs and spices. These factors include age, gender, education, household income, marital status, number of adults and children living in the household and the presence of children aged between zero and five years. In addition, we considered that respondents' interest in cooking might also influence herbs and spice use. These included cooking or culinary qualifications, the cooking of evening meals from scratch and their interest in receiving information or advice on how to making inexpensive but tasty meals and adding new tasty meals to their usual repertoire of meals.
Studies have shown that food choice is related to age (McKie, 1999; Dean et al., 2009 ). Although Williams (2006) suggested that as people age, their palates may become more "adventurous", the ABS (1997) showed that use of herbs and spices declined with age in 1995. Gender differences in food choice have been well-studied (Worsley and Scott, 2000; Baker and Wardle, 2003; Bandura, 1988) . People from lower socioeconomic position (SEP) backgrounds (as indicated by education and family income) tend to consume more foods that are less healthy (Drewnowski and Specter, 2004; Turrell et al., 2002; Worsley et al., 2004; Worsley et al., 2003) . Differences in food intake are associated with marital status (Schafer et al., 1999; Umberson, 1992 ). Children's presence appears to impact family food patterns. Laroche et al. (2007) showed that the presence of children in the household was associated with significantly higher total and saturated fat intakes. Conversely, the number of adults in the household can increase the variety of tastes.
Cooking skills appear to contribute to the improvement of dietary quality (Stead et al., 2004; Wrieden et al., 2007) , as in general, home-prepared meals are healthier than processed foods or foods prepared and consumed outside the home (Guthrie et al., 2002) . Therefore, cooking meals from scratch is about making tasty meals using fresh produce and a variety of healthy ingredients.
Furthermore, people who are interested in receiving information or advice about skills such as planning, preparing and making tasty meals quickly and inexpensively probably intend to improve their cooking skills and, therefore, may use more herbs and spices in their cooking to make healthier meals in the future. In summary, this study aimed to:
• examine the number of distinct types (latent classes) of usage patterns of herbs and spices among Australian adults; and
• examine the influences of several likely predictors on identified class membership.
Method

Procedure
The survey questionnaire -Consumer Cooking Skills Survey -was administered online by The Clever Stuff Market Research Pty Ltd on behalf of Meat and Livestock Australia (MLA) to a quota sample of Australians aged between 18 and 65 years across metro and rural areas of six states and territories, Australia. Approval for the conduct of the study was given by the Deakin University Faculty of Health Ethics committee (HEAG 2012 25) . Consent was implicit in the respondents' completion of the survey questionnaire. In all, 1,023 people within the age range completed the online questionnaire. The two central inclusion criteria were that the participants must be aged between 18 and 65 years and be the main or joint meal preparer in the household.
The questionnaire
Background characteristics
Social demographic information was collected, which included age, gender, education, household income, marital status, number of adults and children living in the household and the presence of children aged between zero and five years, as well as cooking interest indicators including cooking or culinary qualifications, cooking of evening meals from scratch and respondents' interest in receiving information or advice on how to make inexpensive but tasty meals and adding new tasty meals to their usual repertoire of meals.
Being male, having cooking or culinary qualifications and interest in making inexpensive but tasty meals and adding new tasty meals to usual repertoire of meals were reference categories for the binary variables gender, cooking qualification and interests, respectively. Marital status was re-coded into binary variables and the corresponding reference categories were single/divorced/separated/widowed (vs married/cohabiting).
Household income, education and cooking evening meals from scratch were ordered categorical variables, with higher scores indicating higher levels of household income and education and higher levels of involvement in cooking evening meals. Continuous variables included age, number of adults and children in the household and number of children aged between zero and five years in the household.
Use of herbs and spices
As part of the Consumer Cooking Skills survey, a list of 21 herbs and spices was administered. The list used three-point response scales with "1", "2" and "3" representing never, sometimes and often, respectively. The question that the respondents were required to answer was: How often do you use the following herbs and spices, fresh or pre-packaged? In the present analysis, the responses were recoded as a binary scale: 1 (never) = 1 (don't use); 2 (sometimes) + 3 (often) = 2 (use).
Analytical procedure
Latent class analysis (LCA) allocates a sample population into mutually exclusive and exhaustive subgroups (Goodman, 1974) . In the present study, the response patterns of the 21 questions of herbs and spices were subjected to LCA to identify the number of classes to which the respondents may belong. LCA was carried out with Mplus version 7 (Muthén and Muthén, 1998/2012) and the maximum likelihood estimation method was used.
The performance of two-, three-and four-class latent models was assessed. Of these three competing models, the selection of the best-fitting model was subject to several statistical fit indices as well as theoretical considerations. The literature has shown that the Akaike information criterion (AIC; Akaike, 1987) and the Bayesian information criterion (BIC; Schwarz, 1978) are commonly used for LCA assessment (Lanza et al., 2007) . The information criteria are goodness-of-fit measures that incorporate various penalties for model complexity (Sclove, 1987) . Smaller values indicate better fit. Lo -Mendell -Rubin likelihood ratio test (LRT; Lo et al., 2001 ) compares a k class solution to k-1 class solution, where k is a given number of latent classes. If the probability value p > 0.05, the previous model is accepted. Entropy is a standardized summary measure of the classification accuracy of placing participants into classes on the basis of their posterior probabilities (Ramaswamy et al., 1993) . It can range from 0 to 1, with higher values indicating better classification. Moreover, higher values of the log-likelihood test statistic suggest better model fit. In the present study, five statistical fit indices were considered to determine the best number of classes: the log-likelihood value, the AIC and BIC, LRT p value and an entropy measure. Furthermore, the model was estimated conditional on the covariates (Lanza et al., 2007) on which the suitable latent classes were regressed on respondents' background characteristics, including age, gender, education, household income, marital status, number of adults and children living in the household, the presence of children aged between zero and five years, respondents' cooking or culinary qualification, respondents who cooked evening meals from scratch and respondents who would be interested in receiving information or advice on how to making inexpensive but tasty meals and adding new tasty meals to their usual repertoire of meals. All of these factors were considered as possible influences of population heterogeneity on their use of herbs and spices. The probability of belonging to each of the classes was predicted for each respondent using multinomial regression. The covariates predict the log odds of the probability of belonging to a given class compared with the probability of belonging to the reference class. By incorporating covariates into conditional probabilities, individuals' characteristics that determine responses other than underlying class structure can be adjusted (Huang and Bandeen-Roche, 2004).
Results Table I provides an outline of the participants' demographic and psycho-social characteristics. It can be seen that 53.3 per cent of the respondents were females, and the mean age of the respondents was 39.21 years, with a standard deviation of 13.13. About 28.9 per cent of the respondents were TAFE (trade and technically) qualified and 21.8 per cent had university qualifications, followed by 15.5 per cent who had postgraduate qualifications. About 60 per cent were married or in de facto relationships. Almost one in five households had one or more children aged less than five years. About 18 per cent held a household income of $70,000-99,999 pa., followed by 16.4 per cent with $50,000-69,9999 pa. The average number of adults and children in the household was 2.19 and 0.67, respectively, and the average number of children aged between zero and five years was 0.25. About 5.5 per cent had cooking or culinary qualification, and only 1.6 per cent reported that they never cooked evening meals from scratch. There were 59.9 per cent and 58.1 per cent of the respondents who were interested in receiving information and advice on making inexpensive but tasty meals and adding new tasty meals to their usual repertoire of meals, respectively. 
Latent class results
To identify the appropriate number of classes, a two-class model was initially fitted to the data and successively compared to models that specified an increasing number of latent classes. In selecting the optimal model solution, a set of statistics including the log-likelihood, AIC, BIC, LMR p value and entropy were examined. Table III shows the model fit statistics derived from LCAs for the two-to four-class latent models when the 21 herbs and spices and the covariates age, gender, education, household income, marital status, number of adults and children living in the household, the presence of children aged between zero and five years, respondents' cooking or culinary qualification, respondents who cooked evening meals from scratch and respondents who would be interested in receiving information or advice on how to making inexpensive but tasty meals and adding new tasty meals to their usual repertoire of meals were included in the model. Table III suggests that a three-class solution is favoured by the LMR p value and the entropy together with the consideration of theoretical justification and interpretability.
An examination of
The patterns of the response probabilities for each of the 21 herbs and spices are presented in Figure  1 . The three distinct latent classes are described as follows:
• Class 1 -high use. This group reported the highest probabilities of using herbs and spices across all the 21 items. The class represented 37.9 per cent of the respondents. Generally, this group used a wide variety of herbs and spices.
• Class 2 -moderate use. This class constituted 45.6 per cent of the respondents and was the largest group among the three. This group used less herbs and spices compared to Class 1.
• Class 3 -low use. These respondents had relatively low probabilities across all types of herbs and spices. This class comprised 16.5 per cent of the respondents and was the smallest group among the three.
As part of the LCAs, multinomial logistic regression results were derived for the sample. Class 1 (high use) and Class 2 (moderate use) were compared with Class 3 (low use) to interpret the associations between class membership and the covariates. The estimated log odds coefficients and the corresponding log odds confidence intervals were then converted into odds ratios (ORs) and their corresponding 95 per cent confidence intervals (Table IV) .
Associations between covariates and the class membership
Class 1 (high use) versus Class 3 (low use)
The findings suggest that as age increases, the odds of being in Class 1 (high use) versus Class 3 (low use) were slightly increased (OR = 1.03). Respondents who had higher levels of education were only 2 per cent less likely (OR = 0.98) to be in Class 1 (high use) than in Class 3 (low use) when compared to people who reported lower levels of education. As the number of adults in household increased, the odds of being in Class 1 versus Class 3 increased by almost one and half times (OR = 1.34). For people with a cooking or culinary qualification, the odds of being in Class 1 (high use) versus Class 3 (low use) was 72 per cent more likely (OR = 0.28). In terms of cooking evening meals from scratch, respondents who cooked evening meals from scratch more often were nearly two and half times (OR = 2.42) more likely to be in Class 1 (high use) than in Class 3 (low use) than respondents who cooked evening meals from scratch less often.
Class 2 (moderate use) versus Class 3 (low use)
Similarly, respondents who cooked evening meals from scratch more often were nearly twice as likely (OR = 1.82) to be in Class 2 (moderate use) than in Class 3 (low use) than respondents who cooked evening meals from scratch less often. However, respondents who were not interested in receiving information or advice on making inexpensive but tasty meals were only 1 per cent more likely (OR = 1.01) to be in Class 2 (moderate use) versus Class 3 (low use).
In summary, three types of herbs and spices use were identified. The highest proportion of participants were classified into the class of moderate use, followed by the high-use class and the lowuse class. Furthermore, a number of covariates were associated with class membership.
Discussion
Salt consumption is prevalent in all cultures, as salt plays an important role in moderating the taste and acceptability of foods. However, the global high prevalence of hypertension and cardiovascular disease worldwide led to recommendations to reduce the amount of salt people consume (Aburto et al., 2013) . Nevertheless, such reductions have proved that population reductions in the consumption of salt are difficult to achieve in practice (Christoforou et al., 2013) . The introduction of herbs and spices into the diet may be one way to reduce individuals' salt consumption.
The findings suggest that the 21 herbs and spices were used in high or moderate frequencies by the consumers. These usage patterns are in line with national dietary recommendations which suggest that herbs and spices can be used as salt alternatives for flavour (National Health and Medical Research Council, 1999). Moreover, Wahlqvist et al. (1998) also provided a checklist to assess intakes of 11 herbs and spices including basil, oregano, pepper, etc.
Overall, the three classes of main meals identified by the LCA were mainly predicted by number of adults in the household, cooking or culinary qualifications, cooking of evening meals from scratch and interest in receiving information and advice on making inexpensive but tasty meals. In contrast, the demographic variables had little or no influence on class membership. Thus our demographic hypotheses were not supported. In particular, our findings contrast with those of Kennedy (2005) , who found that the use of herbs and supplements in the USA was significantly associated with individuals' sociodemographic background including gender, age, education and cultural background. However, the present study focused on the use of herbs and spices in cooking, which perhaps is more linked to people's taste and sensory system rather than to their socioeconomic characteristics. Future research needs to verify the findings.
This general negative finding runs counter to much research on food consumption which typically links low SEP to lower dietary quality and worse health outcomes (Ball et al., 2006; Drewnowski and Specter, 2004; Dynesen et al., 2003) . However, it is consistent with our other analyses from the same data set which show no relationships between SEP variables and either interest in learning about cooking or the use of household utensils. It suggests that the constraints on household food preparation are similar across all SEP groups in that meals have to be produced on time for critical family audiences within the time limits allowed by the food preparer's employment/occupational conditions.
While our expectation that the greater the number of adults in the household, the greater the use of herbs and spices was supported, our findings failed to support previous research which has suggested that the presence of children is associated with lower use of herbs and spices because there are possible adverse effects of some spices such as chilli and peppers if consumed in excessive amount (Lampe, 2003) . Perhaps in a multi-ethnic country such as Australia which has seen major influxes of spice using by people from South Europe, Asia and elsewhere during the past half century, it might be expected that there would be few differences in herb and spice use between families with or without children.
The relatively strong influence of two variables, cooking qualifications and cooking from scratch, suggests that cooking experience is a key associate of herb and spice use. Most advanced meal recipes rely on the sensory qualities provided by herbs and spices, so this finding is unsurprising. Our findings suggest then that herbs and spice use has more to do with interest in cooking and probably with sensory modulation of food, and that this applies fairly equally across most demographic and SEP groups.
Implications for health promotion
The identification of two groups of herbs and spice users suggests that there may be opportunities to encourage low users to reduce their use of salt, saturated fats and sugars and increase food variety. This could be made easier through the use of herbs and spices to add flavour and interest to the diet. For example, the sensory properties of many low-fat cooking methods are improved by using herbs and spices in soups, casseroles, marinades and dressings. In addition, herbs and spices are a healthy alternative to salt as a seasoning.
Limitations
Causal relationships cannot be implied from the present cross-sectional findings. Experimental or longitudinal studies are required to examine these findings further to establish the relative influence of interest and sensory factors on the use of herbs and spices and to confirm the relative lack of influence of demographic and SEP factors. The present study only used 21 herbs and spices to assess the usage patterns. Future studies should examine a broader range of these flavouring agents. Such studies might include taste preference measures and also the use of herbs and spices in particular dishes.
The present study was limited to home meal preparation. Further studies should also include consideration of herbs and spices and smoked products used in takeaway and restaurant foods.
Conclusion
Three major groups of herbs and spices usage patterns were identified. These patterns were associated mainly with number of adults in household, cooking or culinary qualifications, cooking evening meals from scratch and interest in receiving information and advice on making inexpensive but tasty meals, and not with age or the SEP of the respondents. 
